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ABSTRACT 



Bagged ice is presented to consumers in an insulated cabinet 
having a storage chamber accessible through a front door. 
Photo-electric eyes are mounted within the cabinet to direct 
several beams of light across the chamber. When the level of 
bagged ice within the chamber has been depleted to a first 
level, one of the beams is no longer broken by the product 
When it has been further depleted, a second, lower, beam is 
no longer broken. Information about the bagged ice level is 
collected by an electronic controller, and dispatched to an 
inventory control station by a communicator, which may be 
a telephone connection, a radio transmitter or a cellular 
telephony connection. An alternative embodiment has an 
acoustic transducer mounted within the cabinet to direct 
sound waves down into the chamber. The transducer detects 
waves reflected by the bagged ice, allowing the controller to 
compose a representation of the disposition of products 
within the chamber. The quantities of product arc thus more 
accurately determined, especially in view of the irregular 
shape of the bagged ice. The representation may aid in the 
remote detection of unauthorized products within the cham- 
ber. When reduced levels of inventory are detected, a 
stockman may be dispatched to replenish the bagged ice. 

4 Claims, 2 Drawing Sheets 
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1 

REMOTE SENSING ICE MERCHANDISER 
FIELD OF THE INVENTION 

The present invention relates to consumer display cases in 
general and to refrigerated display cases for bagged ice 
products in particular. 

BACKGROUND OF THE INVENTION 

The modem processes of marketing and seeing consumer 
items is highly dependent on point-of-sales display cases. 
Hie modem consumer expects to be able to examine and 
select each item of intended purchase. This can be e sped ally 
true of frozen food items including ice. By examining the 
intended purchase item, the consumer assesses its quantity, 
freshness, and size. For example the typical purchaser of 
bagged ice needs to see and even heft the product in order 
to determine the quantity of ice needed. 

Wholesalers of grocery store items typically stock and 
maintain the display shelves or cases in grocery stores or 
convenience stores. For some items which are particularly 
perishable, such as bread, the items may be inventoried and 
stocked daily. Other types of items may need stocking only 
at irregular intervals. This is particularly true for bagged ice 
where demand can be quite variable depending on such 
factors as the weather, holidays and the demand of one or a 
few consumers who can deplete the entire inventory of hag 
ice for a party or other special event 

For vending machines, which also may experience vari- 
able demand, systems have been developed for inventorying 
the stock sold and notifying a central dispatch center peri- 
odically or when inventory is low. In vending machines this 
process of inventorying the amount of stock on hand is 
greatly simplified by monitoring each item as it is dispensed. 
However, bagged ice is irregular in shape, and, because of 
its great size and weight, is not readily susceptible to being 
dispensed in discrete increments. 

What is needed is an apparatus and method for monitoring 
the inventory of bagged ice in a display case and commu- 
nicating the inventory levels to the ice wholesaler. 

SUMMARY OF THE INVENTION 

The bagged ice inventory monitoring and reporting sys- 
tem of this invention has an insulated cabinet in which 
bagged ice is presented to consumers. Photoelectric eyes are 
mounted within the cabinet to direct several beams of tight 
across the chamber. When the level of bagged ice within the 
chamber has been depleted to a first level, one of the beams 
is no longer broken by the product When it has been further 
depleted, a second, lower, beam is no longer broken. Infor- 
mation about the bagged ice level is collected by an elec- 
tronic controller, and dispatched to a inventory control 
station by a communicator, which may be a telephone 
connection, a radio transmitter or a cellular telephony con- 
nection. 

An alternative embodiment system of this invention, 
employs an ultrasonic transducer and receiver which images 
the bagged ice in an ice display cabinet and transmits mat 
ultrasonic image to the ice wholesaler. The image may then 
be readily analyzed to assess the inventory of bagged ice and 
thus used to schedule delivery and restocking of bagged ice 
to the retailer. The image also allows a quantitative deter- 
mination of the amount of ice remaining which can be used 
to predict when replenishment of the ice inventory will be 
required This quantitative information can then be used to 
schedule the production and delivery of the bagged ice in 



18,223 

2 

advance of actual need. This advanced knowledge can 
reduce needed production capability and storage facilities. 
In the case of ice, where production and storage arc capital 
intensive, better inventory control can result in substantially 

5 lower costs. 

A transducer is mounted in the ice display cabinet above 
the storage chamber to view the inventory of ice. The 
transducer sends out a stream of ultrasonic pulses which arc 
mechanically ox electronically scanned across the width of 

10 the cabinet Between sending out ultrasonic pulses the 
transducer receives reflected ultrasonic sound waves from 
the discontinuities produced by the ice and the bag contain- 
ing the ice. A controller with a signal processor produces a 
profile of the level of ice in the cabinet from the ultrasonic 

15 reflections of the ultrasonic pulses. This information is 
transmitted with or without data compression to the ice 
wholesaler. Transmissions of the cabinet contents profile can 
be by phone over either ground lines or cellular telephony, 
or by satellite, by radio transmission, or by local network. 

20 It is an object of the present invention to provide a bagged 
ice merchandiser which will automatically signal an ice 
supplier when ice quantities are low. 
It is another object of the present invention to provide a 

„ bagged ice merchandiser inventory control system which 
allows monitoring of placement of unauthorized products 
within the merchandiser. 

It is an additional object of the present invention to 
provide a system fox determining the level of bagged ice 

30 product within a merchandiser. 

Further objects, features and advantages of the invention 
will be apparent from the following detailed description 
when taken in conjunction with the accompanying drawings. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front devational view, partially broken away 
in section, of an ice merchandiser of this invention with 
photo-electric bagged ice level detectors, with electronic 
components indicated schematically. 
40 FIG. 2 is a front elevational view, partially broken away 
in section, of an alternative embodiment ice merchandiser of 
this invention with an acoustic transducer bagged ice level 
detector, with electronic components indicated schemati- 

45 CaUy - 

FIG. 3 is a display of the interior of the ice merchandiser 
of FIG. 2 as generated by the transducer of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring more particularly to FIGS. 1-3, wherein like 
numbers refer to similar parts, an Ice merchandiser 20 of this 
invention is shown in FIG. 1. The merchandiser 20 is part of 
an ice rnerchandiser inventory system 22 which comprises 

55 one or more merchandisers intermittently electronically con- 
nected to a central inventory control 24. Hie inventory 
control 24 may be an independent computer or a display at 
a central location which allows the manufacturer or supplier 
of bagged ice to determine the level of need for newrjroduct 

60 at all connected merchandisers 20. Hence, the rnerchandiser 
20 is provided with a means for determining the level of 
bagged ice in the merchandiser at any time. 

The merchandiser 20 has a conventional Insulated cabinet 
26 which is preferably kept at temperatures below freezing 

65 by a refrigeration system, not shown. The cabinet 26 has 
walls which define as interior storage chamber 28 which has 
a trontwardfy accessible access opening 30. A door 32 is 
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hinged to selectively uncover the access opening and to tfaus merchandiser 120 is similar to the merchandiser 20, and is 

permit customer access to bagged ice 34 contained within part of an ice merchandiser inventory system 122 which 

the storage chamber 28. The cabinet may be of any desired comprises one or more merchandisers intermittently dec- 

size. The exemplary merchandiser 20 has two doors 32 ironically connected to a central inventory controller 124. 
opening on a single storage chamber 28. However, it should 5 Th c merchandiser 129 has an insulated cabinet 126 which 

be noted that a single door, or more than two doors may be is ^f^^y kept at temperatures below freezing by a 

employed with different merchandiser designs. refrigeration system, The cabinet 126 has walls which define 

Bagged ice 34 is typically not produced on site by the m interlQr stQragc chamber 128 which has a fronrwardly 

retailer, but is manufactured in large quantities by a whole- accessible access opening 130. A door 132 is hinged to 

saler or producer with access to large scale refrigeration !0 Mlccl i ve iy uncover the access opening and to thus permit 

equipment and water of desireable quality. The ice m the customer access to bagged ice 134 contained within the 

form of blocks, small cubes, or chips is typically retained g e chiasAxT 1M . 

within transparent plastic bags^ Joe bags are filled with merchandiser 20 can indicate the amount of bagged 

preoetermmed qualities by weight of ice. Various sizes of accuracy however can be 

bagged ice packages will be stored in a single merchandiser 15 ^ the use of an ultrasonic detection means 

20. ranging from a few pounds to 20 pounds or nx^Hence ^ com ^ m 154 mounted at 

the bagged ice 34 is array cd within the cabine 26 in an ^e top 155 of the cabinet 126. The transducer 154 is 
uiu^c^e pattern, depeo^* l* e particular mix of to a I ^ crQproctssor or controller 156. The con- 

product loaded into the chamber 28 on any particular geQCTates ximtd pulses of electrical energy 

occasion. t t , ^ _ ^.^.^ , _ 20 which arc sent to the transducer 154 where the pulses are 

The maximum level of bagged ice 34 in the chamber 28 tnasgmA to a piezoelectric element or crystal or a piezo- 

is determined by upper and lower photo-electric sensors 38, c \cctnc foil. The stimulation of the piezoelectric element 
36. Each sensor or "electric eye" consists of a li^t^rnttting it to expand M d contract which generates high 

and detecting unit 42 which is mounted to a horizontal wall fcQ Ucncy The sound travels out from the transducer 

40 of the cabinet 26 and a reflector 44 which is mounted to 25 154 at the speed of sound of approximately 1.000 feet per 

an opposite wall 41 of the cabinet Each light-emitting unit scc Whcn ^ ^ frcqucncy sound impacts the bags of ice 

42 projects a beam of light 46 which extends horizontally ^ (fae through which the sound is propa- 

across the storage chamber 28, strikes the reflector 44, and gating mc sound to reflect off the ice 158 and to a 

returns to the unit 42 for detection. Although a shallow depth lc$scr extcot mc plastic bags 160 containing the ice 158. The 

incrchandiscr may require only a single column of two 30 rc flective sound returns to the transducer 154 where the 

sensors, in the illustrated embodiment 20, two vertically piezoelectric element, in response to the sound waves 

extending columns of upper and lower sensors 38, 36 are i^^^ mc surfacc 0 f the piezoelectric crystal or foil, 

positioned within the chamber 28, one behind the other. generates ^ electric signal which is detected and timed by 
Each column is positioned to direct a beam of light at a row controller 156 

of stacked bags of ice locally first row of ice will 35 ^ c ^611* compares the time between when the signal 

extend along the back of the chamber, and a second row of ^"^the reflected signal was detSed 

icewmextenddoi^^ ™ *™J koown speed of sound, deLnines the dis- 

above the other in an ^^^^^^^ f tance between the transducer 154 and the bagged ice 134. In 
sensors 36 may be aprroximatdy one foot above toe floor of determine the height of the bagged ice 134 at more 

the storage chamber 28, while the upper sensors 38 may be 40 waui™ ^" - ZTki«^ 

T A . t r t ^ ft««r than one point along the width of the cabinet 126, multiple 

approximately two and a half feet above the uoor. r . j ■ *w -~*4U 

u w* w, *" mm *'*/ sensors could be arrayed alone the width. 

A signal is sent by each sensor 36, 38 through wires to a iCl ~ u ' ^ . , rtf ,w intArirtr 

controUer 48 which may be located within the cabinet 26 or contour ir^ 162 of^u^orlM 

which may be mounted to the cabinet or to a wall nearby <* cab ^ ct ^ shown * mG 3 < » * c 

l£a!S£ 48 may be a miexxproccesor or an assembly 45 transducer in any known way for example by scanning &e 

of S which re^nds to me^n^from the sensors to ***>»™ *™*<~ » ^ dimensions, back-and-fourth 

send a message to the centralized inventory control 24 to 311(1 adc ' t0 Slde * i . 
inform the wholesaler that the particular iwrehandiser 20 is Alternatively, a single sensor which is scanned back and 

in need of replenishment The message is sent by a cam- forth either mechanically or by utilizing a phased array of 

municator 50 which is electrically connected to the control- 50 piezoelectric transducers which can be electronically steered 

ler 48. The coinmunicator 5* may utilize a landline tele- may be used, for narrow depth cabinets, where fronMo-back 

phone connection, a radio transmitter or a cellular telephony information is not essential. Such a transducer 154 prefer- 

connection. The comnnimcator thus signals the need to ably has a relatively narrow beam which when scanned from 

restock the cabinet with additional bagged ice when ice side to side will generate a profile of the interior 164 of the 

levels fall below a r*edetennined level Tlic controller 48 35 cabinet Thus a profile win give a amn^ete picture of die 

and conirnunicator 5« may be placed 00 top the cabinet and amount of ice reniaining in the cabmct 126. Because such a 

surrounded by a cover. The absence of bagged ice within the profile consists of a single contour, the profile may be readily 

storage chamber above the upper sensor level causes the sent over a low-dam-rate commtimcabon system at low cost 
upper photo-electric sensor to detect a reduced level of stock Once the dam is received by the ice wholesaler it can be 

within the storage chamber, and the absence of bagged ice *o analyzed by a computer which can determine the perce ntagc 

within the storage chamber above the lower level causes the of the cabinet volume which is filled. Alternatively an 

lower photo-electric sensor to detect a further reduced level operator could view the images in rapid succession and 

of stock within the storage chamber. Furthermore, this level classify the generated profiles by simply keying in a single 

information is provided for both the front row and the rear keystroke indicative of the conditions of a particular ice 

row of ice bags. 65 merchandiser 122. 

An alternative embodiment merchandisa 12# employing In addition to allowing the wholesaler to determine when 

an ultrasonic sensor is shown in FIGS. 2 and 3. The the merchandiser needs to be restocked with ice, the 
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transducer, by providing a three-dimensional representation 
of the contents of the merchandiser, allows a wholesaler to 
determine whether unauthorized products are being stored in 
the merchandiser. In some cases* the merchandisers are 
supplied by the wholesaler, and thus should be exclusively 
for the wholesaler's ice products. By examining the trans- 
ducer data, a wholesaler may discover if other products, 
such as pizzas 168 have been stored therein contrary to 
contractual arrangements. The controller may be pro- 
grammed to call the inventory control at regular intervals, or 
only at such time as certain mini mum threshholds of product 
are reached. 

It should be understood that although the merchandisers 
are shown with glass doors, opaque doors may also be 
employed. It should also be understood that a fan beam 
which spans the width of the cabinet 126 and produces an 
average profile across the width could be used. 

It is understood mat the invention is not limited to the 
particular construction and arrangement of parts herein 
illustrated and described, but embraces such modified forms 
thereof as come within the scope of the following claims. 

I claim: 

1. An ice merchandiser inventory system comprising: 

a) an insulated cabinet having walls defining a product 
storage chamber, wherein portions of the cabinet define 
an access opening for customer access to bagged ice 
contained within the storage chamber; 

b) at least one door mounted to the cabinet, wherein the 
door may be opened for access to the storage chamber, 

c) means for determining the level of bagged ice con- 
tained within the storage chamber mounted within the 
cabinet; 

d) a controller electrically connected to the level deter- 
mining means; and 

e) a communicator electrically connected to the controller, 
wherein the controller passes information with respect 
to the bagged ice level detected by the level determin- 
ing means through the communicator to an inventory 
control apparatus at a location remote from the cabinet, 
to thereby signal the need to restock the cabinet with 
additional bagged ice when ice levels fall below a 
predetermined level, 

2. The system of claim 1 wherein the means for deter- 
mining the level of bagged ice contained within the storage 
chamber comprises: 

a) a first photo-electric sensor mounted within the cabinet 
to direct a first light beam at a first level across the 
storage chamber; and 



b) a second photo-electric sensor mounted within the 
cabinet to direct a second light beam across the storage 
chamber at a second level which is higher than the first 
level, whereby the absence of bagged ice within the 
storage chamber above the second level causes the 
second photo-electric sensor to detect a reduced Level 
of stock within the storage chamber, and the absence of 
bagged ice within the storage chamber above the first 
level causes the first photo-electric sensor to detect a 
further reduced level of stock within the storage cham- 
ber. 

3. An ice merchandiser comprising: 

a) an insulatfd cabinet having walls defining a product 
storage chamber, wherein portions of the cabinet define 
an access opening for customer access to bagged ice 
contained within the storage chamber; 

b) at least one door mounted to the cabinet, wherein the 
door may be opened for access to the storage chamber, 

c) a first photo-electric sensor mounted within ,the cabinet 
to direct a first light beam at a first level across the 
storage chamber, whereby the absence of bagged ice 
within the storage chamber above the first level causes 
the first photo-electric sensor to detect a reduced level 
of stock within the storage chamber; 

d) a controller electrically connected to the sensor; and 

e) a communicator electrically connected to the controller, 
wherein the controller passes information with respect 
to the bagged ice level detected by the first sensor 
through the communicator to an inventory control 
apparatus at a location remote from the cabinet, to 
thereby signal the need to restock the cabinet with 
additional bagged ice when ice levels fall below a 
predetermined leveL 

4. The ice merchandiser of claim 3 further comprising a 
second photoelectric sensor mounted within the cabinet to 
direct a second light beam across the storage chamber at a 

40 second level which is higher than the first level, whereby the 
absence of bagged ice within the storage chamber above the 
second level causes the second photo-electric sensor to 
detect a reduced level of stock within the storage chamber, 
and the absence of bagged ice within the storage chamber 
above the first level causes the first photo-electric sensor to 
detect a further reduced level of stock within the storage 
chamber. 
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[57] ABSTRACT 

A monitoring system for monitoring a vending machine 
at a remote location, the monitoring system including 
an inventory sensing system for providing a continuous 
update of the inventory in the vending machine, an 
alarm system to signal when the vending machine is 
being damaged or the systems in the vending machine 
are in need of attention, a communication system, and a 
credit card verification system. The vending machine is 
coupled to a central computer system which monitors 
all the systems in the vending machine. The communi- 
cation system includes a credit card verification system, 
a two-way communication capability, a display screen, 
and a printer. 

15 Claims, 3 Drawing Sheets 
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INVENTORY, CASH, SECURITY, AND 
MAINTENANCE CONTROL APPARATUS AND 
METHOD FOR A PLURALITY OF REMOTE 

VENDING MACHINES 5 

BACKGROUND 

1. Field of the Invention 

This invention relates to vending machines and, more 1Q 
particularly, to an inventory and security apparatus and 
method for a plurality of remotely located vending 
machines. 

2. The Prior Art 

The term "vending machine" was first used in about J5 
1909 to define a coin-operated machine for vending 
merchandise. Any suitable merchandise can be sold 
through a vending machine including foodstuffs such as 
snacks, soft drinks, and frozen novelties, etc., and non- 
edible items such as cigarettes, postage stamps, newspa- 2Q 
pers, and the like. The basic concept of the vending 
machine is that it contains an inventory of the particular 
merchandise and dispenses individual units of merchan- 
dise in response to product ordered along with the 
money deposited in the machine. A primary advantage 25 
to the vending machine is that it provides for the sale of 
merchandise in remote locations at all hours without 
requiring the presence of a sales person. 

Customarily, each vending machine is visited on a 
periodic, routine basis by a service person who con- 30 
ducts an inventory of the product sold, replenishes the 
stock, checks the machine for any malfunctions, and 
retrieves the deposited money. Since each machine in 
each location will have a different vending history, 
some machines could be empty for considerable periods 35 
of time while others will be utilized only sporadically. 
Further, a malfunctioning vending machine creates a 
loss of goodwill, a loss of revenue, and increases the risk 
of vandalism to the. machine by an angry customer. 
Ideally, the service frequency for each machine will 40 
occur just prior to the machine having vended all of its 
stock, regardless of the frequency of need. 

A further expense that adversely affects the profit- 
ability of a vending machine service company is the 
excessive inventory requirements for the service per- 45 
son. In the absence of reliable information about the 
resupply needs of a particular vending machine, the 
service person must carry a full inventory of all mer- 
chandise sold through the vending machine so as to 
assure that no lost sales occur because of depletion of 50 
inventory between sales calls. However, the total excess 
inventory requirements for certain items such as food 
items can result in certain food items being held in in- 
ventory beyond the expiration date. Further, excessive 
handling of packaged merchandise along with the heat 55 
and vibration encountered in a delivery vehicle substan- 
tially reduces the expected shelf life of certain products. 

System failure of certain types of vending machines 
such as those with refrigeration or freezer units is par- . 
ticulariy crucial. For example, a vending machine for 60 
frozen novelty items can create several hundred dollars 
in damage if a failed freezer unit is not discovered for 
several days. The damage results not only from the loss 
of stock but also resultant damage from melted product 
inside the machine and to the surrounding flooring such 65 
as carpeting. The hidden costs from loss of goodwill 
from such an unforeseen accident can also be consider- 
able. 



2 

The advantage created by the ability to place a vend- 
ing machine in a remote, unattended location is also a 
major contributor to one of the primary causes of dam- 
age to the machine and that is either through vandalism 
or damage caused by unauthorized removal of money 
from the machine. Since a vending machine costs thou- 
sands of dollars, this type of damage can be considerable 
not only to the machine but also from the loss of inven- 
tory and money. 

In view of the foregoing, it would be an advancement 
in the art to provide an inventory and security appara- 
tus and method for monitoring a plurality of remotely 
located vending machines. It would also be an advance- 
ment in the art to provide a vending machine with a 
communication system coupled to a central location to 
enable a user of the vending machine to report a mal- 
function condition in the vending machine. Such a 
novel apparatus and method is disclosed and claimed 
herein. 

BRIEF SUMMARY AND OBJECTS OF THE 
INVENTION 

This invention is directed toward an apparatus and 
method for controlling and securing a plurality of vend- 
ing machines located remotely from the central control. 
A telephone line interconnects each vending machine to 
a centrally located computer. Sensors in each vending 
machine detect the number and types of items dis- 
pensed, the amount of money collected, the quantity 
and type of change dispensed, problem conditions such 
as loss of electrical power, refrigeration malfunction, 
temperatures out of tolerance, vandalism, and the like. 
A communication link is also provided to enable a user 
to report a malfunction and for the security personnel in 
the central location to broadcast a message from the 
vending machine. The vending machine also has the 
ability to accept credit card charges and print receipts 
and even a menu for the user. 

It is, therefore, a primary object of this invention to 
provide improvements in inventory and security appa- 
ratus for vending machines. 

It is another object of this invention to provide im- 
provements in the method of determining inventory of 
a vending machine at a remote location. 

Another object of this invention is to provide a 
method for communication between a central location 
and a plurality of vending machines each of which is 
located at a discrete, remote location. 

Another object of this invention is to provide each 
vending machine with a plurality of discrete sensors to 
sense items dispensed, money received, change dis- 
pensed, temperature, acts of vandalism, and the like. 

These and other objects and features of the present 
invention will become more readily apparent from the 
following description in which preferred and other 
embodiments of the invention have been set forth in 
conjunction with the accompanying drawing and ap- 
pended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of the first preferred 
embodiment of a vending machine incorporating the 
novel features of this invention; 

FIG. 2 is a perspective view of the vending machine 
of FIG. 1 shown with the front open to reveal the inter- 
na] components; and 

FIG. 3 is a schematic diagram of the inventory and 
security features of this invention. 
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nFTATT Fn nFsrRTPTTON hp thf ple ' a **** forceful blow t0 the yending ra*hine wiU 

prSIr^ ™™Sim?£? bc scnsed 33 vandalism whilc attcmpt t0 thc 

PREFERRED EMBODIMENT locking mechanism will also be sensed and an alert 

The invention is best understood by reference to the signal passed to the security personnel, 

drawing wherein like parts are designated by like nu- 5 Each vending machine is also equipped with a spea- 

merals throughout in conjunction with the following. ker/microphone combination in addition to a call but- 

description. ton which enables the customer to communicate di- 

riTC _ TT __ T __ J rectly with the central security personnel. The speaker 

GENERAL DISCUSSION system also enables the security personnel to issue ver- 

The vending machine control apparatus and method 10 bal warnings to persons in the vicinity of a vending 
of this invention is designed to accomplish a number of machine undergoing a vandalism attack thereby helping 
specific functions in addition to inventory control. dissuade the perpetrator from further damage to the 
These include credit card verification and receipt print- vending machine. The two-way communication system 
ing, security, and maintenance, including scheduled also allows for prompt response to customer corn- 
maintenance. Inventory control is an important aspect IS plaints, etc., and also provides for directing any re- 
of this system since it provides to the service person a quired refunds directly to the address provided by the 
current listing of the products requiring replenishment customer. Another advantage to the speaker system is 
while at thc same time it provides an overview of the - that it can be programmed to verbally thank the cus- 
total vending system to identify those products having tomer or even provide verbal directions to the customer 
the best and worst sales histories at each location. With 20 in the event of difficulty, 
this information, the flow of products to the various nPTATI Fn np^rPTPTrnw 
vending machines can be very accurately controlled for DETAILED DESCRIPTION 
increased profitability. Referring now to FIGS. 1 and 2, a conventional 

Reduced inventory is a goal most companies seek vending machine is shown generally at 10 and includes 

because it directly affects the profitability of the com- 25 a housing 12 and a front panel 14 hingedly joined to 

pany. Further, if a delivery person is required to carry housing 12 by a hinge 16. Vending machine 10 can be 

only the necessary resupply items and then only when any suitable vending machine for vending products 

required, numerous advantages result. For example, a such as frozen novelties, soft drinks, prepared meals, or 

smaller delivery vehicle is required to carry the specific the like. In the event vending machine 10 is used for 

resupply items, the resupply route can be accurately 30 refrigerated or frozen products it includes the appropri- 

planned so as to service only those vending machines ate refrigeration mechanism in a machine compartment 

requiring service, and the delivery person will need to 18 and a cold temperature chamber 20 behind an insu- 

carry from the delivery vehicle to the vending machine lated, inner door 22. An outlet 24 delivers product (not 

only those items required to restock the vending ma* shown) from cold temperature chamber 20 to a dis- 

chine. 35 penser chute 26 in front panel 14, 

Credit card use is increasing particularly for the pur- An electrical power cord 15 supplies electrical en- 
chase of items for which the cost substantially exceeds ergy to the various electrical systems in vending ma- 
one dollar. While bill changers are common additions to chine 15 from a conventional wall outlet (not shown). A 
most of the newer models of vending machines, they do telephone cord 13 provides the necessary communica- 
not lend themselves well for accommodating the pur- 40 tion link between vending machine 10 and the various 
chase of items costing several dollars. Also, bill chang- control/communication systems described more fully 
ers reject worn or torn bills, and many people are accus- hereinafter with respect to FIG. 3. Importantly, tele- 
tomed to purchasing merchandise through the use of a phone cord 13 is provided as a conventional, armored 
credit card. Not only is a credit card safer to carry but telephone cord such as found on the handset to a pay 
it also provides the user with a printed history of pur- 45 telephone (not shown). This latter feature is important 
chases. since it is through telephone cord 13 that the necessary 

Clearly, the technology exists for the adaptation of a protection and inventory control features of vending 

conventional credit card reader to a vending machine. machine 10 are controlled. 

Importantly, since each vending machine of this inven- Front panel 14 provides the support surface and en- 

tion is coupled to a telephone line, it is a simple matter SO closure for a selector 30, a credit card reader 40, a dis- 

to process the credit card purchase automatically with play screen 50, a bill changer 60 and a printer 70. Selec- 

this system. The processing step includes verifying the tor 30 includes a coin slot 32 and a change slot 34 with 

current status of the credit card and making the neces- a plurality of adjacent selection buttons 36, all of which 

sary electronic fund transfers to complete the sale. are conventional features of a coin-operated vending 

A small, conventional printer is included in the vend- 55 machine. The only difference is the inclusion of a coin 

ing machine to provide the customer with a printed box sensor 38 (FIG. 3) the function of which will be 

copy of the transaction along with any other printed discussed more fully hereinafter, 

information such as menus, menu histories, ingredient Credit card reader 40 is essentially a conventional 

listings, nutritional information, discount coupons, pro- credit card reader and includes an insertion slot 42 and 

motional items, and the like. Advantageously, the 60 a keyboard 44 for entering the correct confirmatory 

printer can be programmed to print most of the forego- code for the credit card (not shown) inserted into inser- 

ing information even if the credit card system is not tion slot 42. Screen 50 provides written instructions to 

utilized. the customer (not shown) in a manner somewhat analo- 

Each vending machine is directly coupled by the gous to the screen of an automatic teller machine. Cou* 

telephone line to a central security monitor which is 65 pled with credit card reader 40 and screen 50 is a printer 

programmed to alert security personnel if sensors in the 70 which not only prints a receipt for purchases with 

vending machine detect attacks or other apparently the credit card but also can be used to print coupons, 

unlawful intrusions on the vending machine. For exam- promotional information, and the like. 
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Bill changer 60 is a conventional bill changer which is ing information. Central computer 110 verifies the au- 
programmed to verify the authenticity of a the specific thenticity of the credit card and the authorization code 
paper money (not shown) and then to allow the cus- thereby activating vending machine 10 to deliver the 
tomer to select the desired product through selection merchandise selected at selector 30. Simultaneously, a 
buttons 36. Any change to be returned is discharged 5 receipt is printed by printer 70 while controller 106 
into coin return slot 62. Bill changer 60 is directly linked records the transaction and inventory control 108 re- 
to an alarm system 66 (FIG. 3), the function of which cords the merchandise sold and deducts the same from 
shall be discussed more fully hereinafter. the inventory record of vending machine 10. 

A speaker 80 includes an integral microphone 82 and At all times a visual message can be displayed on 
can be activated by depressing a call button 84 adjacent 10 screen 50 not only to impart operating instructions to 
credit card reader 40. Speaker 80 can be activated inde- the consumer but also to carry merchandise advertising 
pendently by security and/or maintenance personnel as as well as paid advertising for products or services 
will be discussed more fully hereinafter. Speaker 80 remote from the merchandise sold through vending 
provides for the delivery of background music, if de- machine 10. Speaker 80 can also be used in conjunction 
sired, messages, advertisements, or audible instructions 15 with screen 50 to transmit the foregoing or supportive 
for the use of the various components of vending ma- information verbally. 

chine 10. Importantly, speaker 80 in combination with Security for vending machine 10 is supplied by sev- 
microphone 82 serves as a communication link for the era! features among which are impact sensor 92 and 
customer. Speaker 80 can also be used to deliver warn- alarm 86. Impact sensor 92 is designed to sense unto- 
ing messages to persons tampering with or otherwise 20 ward motion such as sharp blows, tilting, or the like, 
attempting an unlawful activity with vending machine Even an unauthorized attempt to move vending ma- 
10. chine 10 will result in impact sensor sending an alarm 

It should be noted thai each of selector 30, credit card signal via alarm 86 and vending machine modem 11 to 
reader 40, display screen 50, bill changer 60, printer 70, central computer 110. The resulting alarm signal is then 
and speaker 80 are shown as separate units for ease of 25 sent to security 102 where the appropriate response is 
illustration. Clearly, the technology currently exists initiated. One response will be for security 102 to alert 
whereby each of these units can be incorporated into the local police, building security, or even the building 
the same housing which would be substantially smaller maintenance personnel in the building where vending 
than the combined space taken up by each of these units machine 10 is located. Simultaneously or separately, as 
as shown This latter feature is important in that it means 30 the case may be, security 102 can activate either or both 
that a conventional vending machine can be retrofit of microphone 82 and speaker 80. Through microphone 
with the novel system of this invention. 82 security 102 can listen to the ambient sounds around 

Referring now also to FIG. 3, the schematic for the vending machine 10 and thereby possibly obtain suffi- 
novel security and inventory apparatus and method of cient information to enable security 102 to initiate the 
this invention is shown generally at 100 and includes a }5 appropriate action. One such action would be to broad- 
security station 102, a maintenance control station 104, cast the appropriate verbal message through speaker 80. 
a comptroller station 106, and an inventory control In most instances such a verbal message should be suffi- 
station 108 interconnected by a central computer 110 to cient to deter further attacks on vending machine 10. If 
vending machine modem 11. Central computer 110 is such deterrence is ineffective, the appropriate law en- 
specifically configured to be coupled with a plurality of 40 forcement or security personnel can be alerted to the 
vending machines 10 although only one is shown for problem giving the precise location of vending machine 
ease of illustratioa Telephone line 13 provides the com- 10. 

munication link between vending machine modem 11 Alarm 86 is also coupled to bill changer 60 and coin 
and centra] computer 110 and also provides the direct box 38 as well as door 14 so as to initiate alarm signals 
link of speaker 80 and microphone 82 with security 45 in the event there is an unlawful attempt to break into 
station 102 and maintenance control station 104. As vending machine 10. This is particularly important since 
illustrated, telephone line 13 . is shown separately for vending machine 10 may contain considerable amounts 
ease of presenting the foregoing concept of direct link- of cash and is generally placed at a remote location. As 
age although it is the same telephone line. before, alarm 86 transmits the alarm signal via vending 

During normal operation, vending machine modem 50 machine modem 11 to central computer 110 where the 
11 acts as the relay device for transmitting transactional alarm signal is forwarded to security 102. Any of the 
information between the various systems in vending above-described responses can be initiated by security 
machine 10 and the central computer. For example, 102. Advantageously, once it is learned that the unlaw- 
referring also to FIGS. 1 and 2, a customer (not shown) fill entry to vending machine 10 results in a high capture 
will place the appropriate paper money into dollar bill 55 rate of persons engaged .in such unlawful activities, 
changer 60 or a credit card into credit card reader 40 there should be a significant drop in the number of such 
prior to making a selection with selector 30. Change, if incidents perpetrated against vending machine 10 in the 
any, is delivered through a change slot 34 and the item future. 

of merchandise is delivered to dispenser chute 26. Si- Machine condition sensors 90 are configured to de- 
multaneously, inventory sensor 94 electronically re- 60 tect selected machine conditions such as temperatures 
cords the transaction and stores the accumulated inven- outside the temperature ranges specified, refrigeration 
tory information for subsequent transmittal to inventory system failure, or failure of any other selected system in 
control 108. The monies received are likewise recorded vending machine 10. Depending upon the seriousness of 
electronically by dollar bill changer 60 and coin box 38 the particular system failure, alarm 86 will either store 
and transmitted via vending machine modem 11 and 65 the specific information electronically or, in the most 
central computer 110 to comptroller 106. probable circumstance, transmit this information di- 

A customer using credit card reader 40 inserts an recti y to central computer 110 via vending machine 
appropriate credit card along with the personal en cod- modem 11. Central computer 110 routes the infonna- 
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tion to maintenance control for action. Maintenance 
control can then initiate the appropriate response which 
can range between placing the information on the in- 
struction printout for the route service person for rou- 
tine action or initiate an immediate service response. 5 

Machine condition sensors 90 are also programmable 
to act as a process control system if vending machine 10 
is used to vend a consumable item such as a frozen 
entree (not shown), or the like, and the item requires a 
second or third step prior to delivery of the item to the 10 
purchaser. For example, if vending machine 10 is used 
for vending hot meat pies (not shown) stored in the 
frozen state in cold temperature chamber 20, the pro- 
grammable features of machine condition sensors 90 
enable it to retrieve the frozen meat pie and transfer it to IS 
a microwave oven (not shown) where the meat pie is 
defrosted and heated to the proper temperature for that 
particular meat pie. Thereafter, the hot, meat pie is 
delivered to dispenser chute 26. 

Inventory sensor 94 is configured to be interrogated 20 
periodically by central computer 110 via vending ma- 
chine modem 11 to update inventory control 108 with 
the current status of the merchandise inventory in vend- 
ing machine 10. Advantageously, this information can 
be obtained over telephone line 13 during periods of 25 
low telephone rate charges, and, since the information is 
transmitted electronically, the actual line time is rela- 
tively brief thereby providing significant savings. 

Perhaps the greatest cost savings realized through 
vending machine 10 are from the improved inventory 30 
control achieved through inventory control 108. In 
particular, the service person (not shown) is provided 
with a precise route for servicing vending machines 10 
at each specific location. The servicing instructions will 
specify the types and quantities of the specific merchan- 35 
dise to be put into each machine along with the amount 
of change to be placed in the coin changer portion of 
selector 30. Additionally, the routing instructions will 
carry any repair and maintenance instructions for vend- 
ing machine 10. Importantly, the service person (not 40 
shown) is thereby able to more efficiently service more 
vending machines 10 more quickly with unnecessary 
trips with excess inventor virtually eliminated. One 
specific advantage is that the service person knows in 
advance what is required for a visit to a specific vending 45 
machine. This means that only the necessary restocking 
merchandise need be carried from the delivery vehicle 
to vending machine 10. Also, if any tools, cleaning 
supplies, or the like are required, the route instructions 
contain such information so that the time saved by the 50 
service person is significant. 

Another advantage to inventory control 108 is that it 
can readily supply a continuous flow of sales informa- 
tion about merchandise dispensed through vending 
machine 10. This is important since it allows the opera- 55 
tor (not shown) to maximize sales of merchandise 
through vending machine 10 by concentrating high- 
demand merchandise into vending machines 10 where 
the most units of that specific merchandise is being sold. 
Correspondingly, slow moving merchandise can also be 60 
identified and even eliminated entirely from the system. 
This latter feature is particularly advantageous in light 
of the fact that very little excess inventory is held in 
storage and none is carried on the delivery vehicles so 
that it is relatively inexpensive to discontinue a particu- 65 
lar line of merchandise. 

Significantly, the introduction of a new product can 
be test marketed relatively inexpensively through vend- 



ing machine 10. In particular, the new product can be 
advertised over speaker 80 and screen 50 while sales of 
the same can be accurately monitored not only by the 
physical location of vending machine 10 but also by 
continuous monitoring by inventory sensor 94 in combi- 
nation with central computer 110 to provide a running 
inventory of sales by time of day. Additionally, printer 
70 can be used to print rebate slips, coupons, and the 
like as a further means of identifying consumers and 
their response to the particular merchandise being dis- 
pensed by vending machine 10. 

The present invention may be embodied in other 
specific forms without departing from its spirit or essen- 
tial characteristics. The described embodiments are to 
be considered in all respects only as illustrative and not 
restrictive. The scope of the invention is, therefore, 
indicated by the appended claims rather than by the 
foregoing description. All changes which come within 
the meaning and range of equivalency of the claims are 
to be embraced within their scope. 

What is claimed and desired to be secured by United 
States Letters Patent is: 

1. A monitor system for a remote vending machine 
comprising: 

an electronic monitor means operable to receive sig- 
nals from a remote vending machine; 

communication means for transmitting electronic 
signals between said electronic monitor means and 
said remote vending machine, said communication 
means including a speaker mounted on said vend- 
ing machine to permit audible messages to be com- 
municated from said electronic monitor means to a 
customer in the vicinity of said vending machine 
and a call switch and a microphone to enable said 
customer to communicate verbally and directly 
with a person at a location remote from said vend- 
ing machine, said communication system compris- 
ing an alarm means for signaling said electronic 
monitor means when an alarm condition is experi- 
enced by said vending machine, said microphone 
being independently operable to enable security 
personnel to listen to ambient sounds adjacent said 
vending machine during said alarm; and 

inventory sensing means in said vending machine for 
sensing the inventory of said vending machine and 
transmitting electronic signals to said electronic 
monitor means as a function of said inventory. 

2. The monitor system defined in claim 1 wherein said 
communication means includes verification and accep- 
tance means for credit cards to thereby verify the valid- 
ity of a credit card and then accept the credit card as a 
means of payment for a product purchased from said 
vending machine. 

3. The monitor system defined in claim 1 wherein said 
alarm means comprises a first alarm sensor means for 
sensing a system malfunction in said vending machine. 

4. The monitor system defined in claim 1 wherein said 
alarm means comprises a second alarm sensor means for 
sensing excessive force imparted to said vending ma- 
chine, said excessive force being interpreted by said 
electronic monitor means as either vandalism to said 
vending machine or an attempted unlawful entry of said 
vending machine. 

5. The monitor system defined in claim 1 wherein said 
electronic monitor means includes an inventory control 
means for providing a service*, order for said vending 
machine as a function of said electronic signals received 
from said inventory sensing means. 
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6. The monitor system defined in claim 1 wherein said 
inventory sensing means comprises continuous inven- 
tory sensing means for providing continuous informa- 
tion about the inventory in said vending machine. 

7. The monitor system defined in claim 1 wherein said 
communication means includes a machine condition 
sensor means for sensing ihe condition of said vending 
machine and transmitting said electronic signals repre- 
sentative of said vending machine condition to said 
electronic monitor means. 

8. The monitor defined in claim 1 wherein said com- 
munication means comprises a display screen on said 
vending machine for displaying a visual message on said 
vending machine. 

9. A monitor system for a remote vending machine 
comprising: 

sensor means in said vending machine for selectively 
sensing and generating electronic information 
about machine conditions, inventory status, and 
alarm conditions; 

transmitting means for transmitting to a central loca- 
tion said electronic information from said sensing 
means; 

communication means for allowing a first person at 
said central location to communicate with a second 
person at said vending machine, said communica- 
tion means including microphone means and 
speaker means for allowing said second person to 30 
speak directly with said first person at said central 
location; 

inventory control means for monitoring said inven- 
tory status to provide an inventory record for said 
vending machine; and 

alarm means for transmitting an alarm when an alarm 
condition is sensed in said vending machine. 

10. The monitor system defined in claim 9 wherein 
said communication means includes credit card verifica- 
tion means for verifying the authenticity of a credit 
card. 

11. The monitor system defined in claim 10 wherein 
said communication means includes a printer means for 
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printing information to be taken by a customer of said 
vending machine. 

12. The monitor system defined in claim 10 wherein 
said communication means includes a display screen 
means for visually displaying information. 

13. A method for monitoring a vending machine at a 
remote location comprising: 

providing said vending machine with an alarm means 
for sensing an alarm condition in said vending ma- 
chine; 

mounting an inventory sensing means in said vending 
machine for sensing the inventory condition of said 
vending machine; 

incorporating a communication means in said vend- 
ing machine, said communication means compris- 
ing a speaker, a microphone, a display screen, and 
a printer; 

placing a money receiving means in said vending 
machine, said money receiving means comprising a 
credit card verification means for verifying the . 
authenticity of a credit card, a coin changer and a 
bill changer; 

coupling said vending machine to a central computer 
means with a telephone line, said central computer 
means monitoring said alarm means, said inventory 
sensing means, and said money receiving means; 
and 

protecting said vending machine by directly coupling 
said vending machine through said alarm means to 
a security means thereby providing security to said 
vending machine, said protecting step including 
selectively operating said microphone indepen- 
dently to enable security personnel to listen to 
ambient sounds with said microphone during said 
alarm condition. 

14. The method defined in claim 13 wherein said 
coupling step includes monitoring said central com- 
puter means for obtaining information about the current 
inventory status of said vending machine. 

15. The method defined in claim 13 wherein said 
method includes monitoring machine conditions in said 
vending machine including delivery of products pur- 
chased from said vending machine. 

♦ * » * ♦ 
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